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If you own an Apple lie, 
you'd have to add three more Apple Ik's, 
an Extra Keypad, 

30 Block Graphic Sets, 

Color Sprites, 
two more voices, 
four instruments, 
a Cartridge Port, a Joystick Port, 
and a Commodore 64... 



to match the versatility, expandability 
and higher intelligence of the 
new Commodore 128 

(and it costs less too). 


The new Commodore 128™ per¬ 
sonal computer is breakthrough 
technology at a breakthrough 
price. It outshines the Apple® lie 
in performance capability per¬ 
formance quality and price. It is 
expandable to 512K RAM. The lie 


doesn't expand. Commodore 128 
has a numeric keypad built into its 
keyboard that makes crunching 
numbers a lot easier. And graphic 
and sound capabilities that far 
exceed those of the Apple lie. But 
the most important news is that 


Commodore 128 jumps yoirintoa 
new world of business, productivity 
education and word processing 
programs while still running over 
3,000 programs designed for the 
Commodore 64.™ That's what we 
call a higher intelligence. 


COMMODORE 128-PERSONAL COMPUTER 

,< c Apple computer, inc. A Higher Intelligence 
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- Editors Notes _ 


The subdued pallor of the per¬ 
sonal computer section at the 
Summer Consumer Electronics 
Show was somewhat sobering. 
Dozens of industry vendors sim¬ 
ply chose not to exhibit; dozens 
more have disappeared in the 
months since the last show. No¬ 
ticeable in the reduced clutter of 
exhibitors was the increased lev¬ 
el of professionalism and so¬ 
phistication of presentation 
among those present. Also no¬ 
ticeable was the lack of industry¬ 
shaking innovation we've 
grown accustomed to over the 
last few years. Among the bright 
spots were our old friends at 
Atari, the Tramiels. They high¬ 
lighted that which is best among 
us by promising new innova¬ 
tions and continued leadership 
at the cutting edge of truly con¬ 
sumer-oriented electronics. 
Their demonstration of an Atari/ 
compact disc interface which al¬ 
lows an entire multi-volume en¬ 
cyclopedia to be stored and 
quickly retrieved from less than 
one-quarter of a single compact 
disc is truly significant. Their 
proposed pricing for new Atari 
ST systems promises hope for 
fall. (See the Consumer Elec¬ 
tronics Show article elsewhere 
in this, issue for more 
information.) 

Commodorians are proper¬ 
ly pushing the 128 system and 
reluctantly admitting the com¬ 
ing of the Amiga. We were 
shocked to discover that appar¬ 
ently some at Commodore still 
enjoy political magazine games. 


Several of our competitors had 
already received Amiga systems 
while Commodore public rela¬ 
tions personnel were concur¬ 
rently telling us that all 
magazines would be treated 
equally. It makes one wonder 
what motive Commodore might 
have for withholding access to 
the Amiga from the largest 
Commodore-related publisher 
in the industry. Ah, well. COM¬ 
PUTE! always perseveres, and 
you may rely on us to bring you 
continuing and timely assess¬ 
ments of the new Amiga. 
Among our articles this month 
on the Consumer Electronics 
Show, you'll find some early 
information on the Amiga. It 
looks like a pretty impressive 
machine. 

On this increasingly hope¬ 
ful note, we'll point out that the 
traditionally upbeat Christmas 
season, while viewed with cau¬ 
tion, is expected to be a good 
one for the vendors who have 
remained in the marketplace. 
It's a bit of the smaller pie and 
fewer slices phenomena. That 
same principle can perhaps be 
extended to the magazine pub¬ 
lishing industry. We have a 
small group among our compet¬ 
itors whose attacks on us over 
the years have ebbed and 
flowed with the success of the 


various magazines they launch 
to compete with ours. As prob¬ 
lems arise for whatever flagship 
they're currently pushing, we 
can detect a significant increase 
in the various voices they raise 
in criticism of us, our style, our 
policies, our editors, our writing. 
We have always chosen to re¬ 
main silent in the face of these 
rumblings and time has always 
proven to be our steadfast ally. 
We suspect such will remain the 
case. In the meantime, we'll 
continue our efforts to always 
provide you with the most bal¬ 
anced magazines of the best 
quality we can publish. Thank 
you for your continued support. 



Editor in Chief 










Introducing EasyPlex. The new, 
easy-to-use electronic mail system 
from CompuServe 


Finally! Electronic Mail that’s so easy to 
use you can start composing and sending 
messages the first time you get online. 


options previously available only with more* 
expensive services.^® 

CompuServe’s EasyPlex lets friends and 
relatives, associations and club members 
communicate any time of the day or night. 
And small business owners, real estate 
professionals, insurance agents, lawyers, 
writers, etc can communicate quickly and 


growing computer information service in 
the world and the premier supplier Of : v . 
business information to FORTUNE 500 
companies 

Start communicating! To buy a 
CompuServe Subscription Kit see your 
nearest computer dealer. To receive our 
informative brochure or to order direct 


EasyPlex has a menu mode with simple, 
easy-to-follow directions for beginners, 
and it lets experienced users save time by 
working in the prompt or command modes 
With EasyPlex, you can compose, edit send, 
file and take advantage of sophisticated 


“It’s Easy" “Just Plex it!” 

Best of all, EasyPlex is available to all 
CompuServe subscribers. And, along with 
EasyPlex, you get hundreds of valuable and 
entertaining computing options. Plus the 
assurance of belonging to the largest fastest 


CompuServe* 

800-848-8199'' c °" ,mbus0hl ° 43220 
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Readers Feedback 


The Editors and Readers of COMPUTE! 


If you have any questions, comments, or 
suggestions you would like to see ad¬ 
dressed in this column, write to "Readers' 
Feedback," compute!, P.O. Box 5406, 
Greensboro, NC 27403. Due to the volume 


Modular Phone Booths 


great use of the telephone 
material recorded on cas; 
analog voice material, an< 


ityof 




r applica- 


est Ma Bell and GTE in installing modu¬ 
lar jacks on their pay phones. This 
would allow us to use a simple patch 

put without wrenching off the | 

pier, which lowers quality. 

Are you aware of any attempts by 
computer users (or manufacturers) tc 
get direct access to phone equipment?! 
would imagine this would be valuable 
for both groups, doing away with the 
need for acoustic couplers, plus theii 

I'd appreciate hearing of any ef¬ 
forts you're aware of on pay phone 

facturers, computer users, and corn- 
giant phone utilities to allow direct pay 


F. Gifford 


P hon< 


We haven't heard of any such lobbying 
efforts among computer hobbyists, but 
your most likely allies would be user 
groups that cater to portable computer 
owners. For instance, there's a special 
interest group (SIG) on the CompuServe 
Information Service for users of the Radio 
Shack TRS-80 Model 100. As active mem¬ 
bers of a commercial telecomputing net¬ 
work, these people are also likely to have 






have. Battery-powered lap portables wi 
derfully convenient for traveling jourm 


them to pay phones are bulky, clui 
less reliable. 

However, it seems unlikely that the 
phone companies will bend to your de¬ 
mands anytime soon. For one thing, porta¬ 
ble computer users (and radio journalists) 

time—too small, we suspect, to justify 
modifying all the pay phones in the coun¬ 
try. More importantly, handsets attached 
to public phones with modular jacks 
would be tempting targets for thieves. 
Anybody could unplug the handset and 
run off with it. Of course, pay phones 
could be redesigned with a conventionally 
attached handset and a modular jack as an 
accessory. Perhaps this will happen some¬ 
day when portable computers are built 
into wristwatches and nearly everybody 


Fate Of The PCjr 

Being the owner of a PCjr a 


m IBM, it 


have to make a decision on my future 
with the Junior. Hopefully you can give 
me some insight. 

1.1 could sell it and then buy a PC, 
but that would cost a thousand or two 


_er with my 

3. I could make the Junior as PC- 
compatible as possible. 

I would like more help with this 
third choice. I have heard of two expan¬ 
sion chassis, one by Quadram and an¬ 
other by Racore. Both add a second 
floppy drive, clock, parallel printer 
port, etc. And they add a switch to 
change modes from PCjr to PC. The 
Racore also adds an optional ten- 
megabyte hard disk. 

Could you test these add-ons? 
Which is better, a second floppy drive 


nior, or should I bail out altogether? 

Bob Hans 

There's no reason to get rid of your PCjr ai 
long as it meets your needs—and that’i 
something only you can decide. IBM has 
not abandoned the PCjr; although produc¬ 
tion has been halted, IBM promises to 

service and software. Since the PCjr al¬ 
ready is fairly compatible with the PC, a 

will continue to be available. 

According to estimates we've seen, 
roughly 300,000 PCjrs have been sold. 
That's not a huge base compared to Com¬ 
modore, TI, Apple, and Atari computers, 
but it's large enough to guarantee that 
software and expansion hardware will re¬ 
main in supply in the immediate future. 
Still, in time, PCjr-specific products— 
particularly from non-IBM suppliers— 
may begin to dry up. So if there's anything 
you think your system might need, you 
should plan to buy while it remains 
available. 

If you need to make your PCjr more 
PC-compatible, you must balance the cost 
of expanding the Junior against the cost of 
a new PC or compatible. There are several 
expansion modules on the market in addi¬ 
tion to the products you mention which 
add more RAM, a second floppy disk 
J '■ dock, parallel prit ' 


% hard disk dr 
m allow more 


n. Some of 
*■in other ■ 


and different combinations of options. See 
the September 1984 issue of computed 
pc & PCjr magazine for reviews of the 
Tecmar jrCaptain and Legacy expansion 

Be aware, however, that no matter 
which one you pick, your PCjr won't be 
100 percent PC-compatible 100 percent of 
the time because of some fundamental 
design differences. (See "PCjr Memory 
Compatibility," compute!, March 1985.) 
Usually this isn't a major concern, but you 
should test new software on the PCjr 

privileges in case the program doesn't 

The question of whether a hard disk 
is preferable to a second floppy drive de¬ 
pends on your needs and your pocketbook. 
A hard disk is much faster and stores 
much more data than a floppy drive, but it ; 













Few word processors have allowed Atari users to tap the full resources of their computer until Atari Paper Clip... 

Atari Paper Clip is an extremely powerful, fully featured word processor that will allow your Atari 
to operate to the limits of its potential, with an ease of operation and speed you’ve never thought possible. 

PAPERCLIP FOR ATARI®AND COMMODORE®OWNERS 
WHO WANT THE VERY BEST IN WORD PROCESSING. 


4 . 


BATTERIES 


I INCLUDED 




"The Energized Software Company!" 


























TAKE 

BREAK! 


WITH NIGHT MISSION 

PINBALL 

You deserve the best. You've earned it. Now reward yourself with a session of Night Mission PINBALL, 
the most realistic and challenging arcade simulation ever conceived! ■ Stunning graphics and dazzling 
sound effects put Night Mission PINBALL in a class by itself. Game features: multi¬ 
ball and multi-player capabilities, ten different professionally designed levels of play, 
and an editor that lets you create your own custom modes. ■ So take a break with 

Night Mission PINBALL from SubLOGIC. Winner of Electronic Games magazine’s 

1983 Arcade Award for Best Computer Audio/Visual Effects. 



See your dealer... <g LOGIC 

* Corporation 

Order Line: 800 / 637-4983 713 Edgebrook Drive 

Champaign IL 61820 
(217) 359-8482 Telex: 206995 






















CLOSE ENCOUNTERS 
OF THE FANTASY KIND 



QUESTRONT A role-playing game so spell-binding, it suspends reality and conjures up 
an enchanted world whose only hope against the forces of evil is you. 


GEMSTONE WARRIOR: A lightning-fast action strategy game that will leave you breathless 
with excitement as it takes you through the labyrinths of the netherworld on a noble quest 
Open them up and step through the gateway to your fantasies come true. 

At your local computer/software or game store today. 



©1985 by STRATEGIC SIMULATIONS, INC. All rights res 



WRITE FOR A TREE COLOR CATALOG OE ALL OUR GAMES. 








Report From 
The Summer 


Consumer 

Electronics 


Show 


Tom R Hoffhill Editor 

Considerably less frantic than past 
Consumer Electronic Shows—at least 
in the computer section—this sum¬ 
mer's CES nevertheless showcased 
some groundbreaking new products. 
Foremost was Atari's announcement 
of a mass storage device that may 
bring optical memory into homes, 
schools, and businesses by early 1986. 


I t would border on the out¬ 
rageous to describe any Con¬ 
sumer Electronics Show as 
"quiet"—considering that 80,000 
to 100,000 retailers, wholesalers, 
middlemen, and journalists spend 
four days jamming their way into 
convention halls for what is billed 
as the world's largest industry trade 

Still, something was noticeably 
different about this June's CES in 
Chicago. The annual noise which 
emanates from the personal com¬ 
puter section in the McCormick 
West building had dissipated to a 
muffled roar. 

Only two U.S. computer man¬ 
ufacturers were in attendance: 
Commodore and Atari. IBM and 
Apple, as is their custom, skipped 
the show. Atari, which a few weeks 
earlier had announced it was pull¬ 
ing out of CES, was enticed back by 
the show management but occu¬ 


pied a couple of meeting rooms in¬ 
stead of its extravagant exhibit of 
days past. And the lower level of 
McCormick West, once the exclu¬ 
sive domain of a hundred computer 

filled with videotape exhibits and 
purveyors of video porn. Rarely 
have the effects of the much- 
publicized industry shakeout been 
so apparent. 

On the bright side, the mood 
was just slightly more optimistic as 
both Atari and Commodore moved 
closer to shipping actual production 
models of their latest personal com¬ 
puters. In fact, as the show opened, 
Atari said it had delivered the first 
5,000 of its new 520STs to Canada 
and Europe and was expecting 
large-volume shipments to the U.S. 
by July 8. Commodore said it was 
only weeks away from shipping the 
Commodore 128, and was gearing 
up for a press conference in late July 
to officially announce its eagerly 
anticipated Amiga computer (see 
the accompanying article, "A Tan¬ 
talizing Peek At The Amiga"). 

Several software companies 
announced new products for the 
Commodore 128, Amiga, and Atari 
ST series, although most seem to be 
cautiously hanging back until they 
see how the machines fare. 

On the hardware front. Atari 
announced a mass-market version 
of the ST, Commodore exhibited a 
dual disk drive for the Commodore 
128, and a British company an¬ 
nounced it would export a 128K 
computer to the U.S. But the most 
interesting news from the show 
was a revolutionary new peripheral 
displayed for the first time by Atari: 


A very fast mass storage device that 
uses high-density optical discs. It 
was a dramatic demonstration that 
the upcoming generation of person¬ 
al computers will place much of the 

a desktop. It also showed that the 
personal computer industry is not 
only far from finished, but is just 
getting started. 


A tari's big announcement 
was the CD-ROM, which 
stands for Compact Disc- 
Read Only Memory. If you've never 
heard of a CD-ROM before, pre¬ 
pare to read dozens of articles about 
it in coming months, because with¬ 
in two years CD-ROMs will proba¬ 
bly be everywhere. (See the 
accompanying article, "Monster 
Memory.") 

Atari hooked up a working 
prototype of a CD-ROM to a 520ST 
on the second morning of the show, 
and the Atari exhibit was packed 
for the next three days. Although 
the hardware looked rough, the 
software appeared to be nearly 
complete. In fact. Atari hopes to 
have the product ready for sale by 
late this year or early 1986 for about 
$500. 

The software that allows the 
CD-ROM to work with the 520ST is 
being developed by an optical type¬ 
setting company, Activenture, Inc. 
of Pacific Grove, California. Acti¬ 
venture has placed an entire 23- 
volume, nine-million-word 
encyclopedia plus index on a single 
optical disc—and the disc is still 
three-quarters empty. The system is 
so efficient that any entry can be 
looked up in a matter of seconds. 

When the CD-ROM is intro¬ 
duced, Atari and Activenture hope 
to have other databases available, 
too. Some examples might be addi¬ 
tional encyclopedias, legal and 
medical references, cookbooks, 
phone books, and the whole Li¬ 
brary of Congress card catalog. In 








fact, for reference works, the CD- 
ROM may be a significant step to¬ 
ward the paperless information 
age. 

"The ink-on-paper business 
was fairly restrictive," says Tom 
Rolander, vice president for engi¬ 
neering of Activenture. "The only 
way you could look at information 
was in the way the original publish¬ 
er had organized and presented it 
while laying it down on paper. 
When using reference material— 
which is why we're starting with 
encyclopedias and things like 
that—the degree of usefulness is 
based on how well we can find the 
information within that material. In 
other words, how good its indexing 
system is. What we have here, by 
connecting the computer with the 
CD-ROM, is the ultimate indexing 
tool. We'll know every reference 
there is to everything that's in the 
database." 

The paperless information age, 
however, is encountering some re¬ 
sistance by those whose business 
depends on putting information on 
paper—traditional publishers. For 
example. Atari and Activenture had 
to delay announcing the name of 
the encyclopedia on their CD-ROM 
disc because the publisher didn't 
want any publicity until the final 
contract was signed. Rolander says 
all the publishers will probably fall 
in line once the first one does, but 
that many publishers are wary of 
the new technology. 

"They can charge $1,000 for a 
shelf-full of books, but how much 
will people be willing to pay for the 
same information on one of these?" 
asks Rolander, spinning a disc on 
his finger. "To consumers, it 
doesn't look like they're getting as 
much. Will people pay $500? Or 
$150? Or $50? We don't know yet. 
This may finally determine the true 
value of information." 


B esides the CD-ROM, Atari 
announced two new vari¬ 
ations of its 520ST, the 
260ST and 260STD. They're identi¬ 
cal to the 520ST except for three 
features: 256K RAM instead of 
512K; a built-in RF modulator so 
they can be plugged into an ordi¬ 


nary 


TV s 


Environment Manager) in ROM in¬ 
stead of in RAM. Also, the 260STD 
has a built-in 3V2-inch floppy disk 
drive. They are scheduled for re¬ 
lease this fall for $399 and $499, 
respectively. 

Atari says it plans to sell the 
260ST and 260STD through mass- 
market channels, such as discount 
stores, while restricting the 520ST 

Atari's original plan to sell the 
520ST through all types of outlets. 

Atari also has been wavering 
back and forth on whether the op¬ 
erating system and GEM will ever 
be in ROM on the 520ST. When the 
520ST was first announced in Janu- 

ware would be in ROM. But delays 
in debugging the operating system 
prompted Atari to release it on disk 
with initial shipments of the com¬ 
puter. Then there were conflicting 
statements about whether early 
520ST owners would be able to 
upgrade to a ROM-based operating 
system later. (A RAM-based oper¬ 
ating system takes longer to boot 
up, but is easier to revise; a ROM- 
based system boots up instantly, 
but can be upgraded only by replac¬ 
ing the ROM chips.) 

At CES, Atari President Sam 
Tramiel told COMPUTE! that the op¬ 
erating system will be transferred to 
ROM for the 260ST/260STD, and 
then made available at "minimal 
cost" for 520ST owners with RAM- 
based systems. "These 18 guys 
back in Sunnyvale [at Atari's soft¬ 
ware department] are right now 
crunching the code to get it into the 
ROM size [192K]," said Tramiel. 
"TOS [Tramiel Operating System] 
now I think is 205K, or something 
like that. We feel it's not a big prob¬ 
lem, but we've got to get it done 


C ommodore was relatively 
idle at this CES. Its only 
new hardware announce¬ 
ments for the U.S. market were a 
dual floppy disk drive for the Com- 


re 128 ar 


adotm 


CES 


er. Interestingly, 
started, Commodore intended 
show a hard disk drive for the t 
and 128, but pulled the product ; 
the last minute for unknown re; 
sons. Commodore also pulled tl 


LCD portable lap computer first 
shown at the January CES; report¬ 
edly, the machine has been post¬ 
poned while Commodore concen¬ 
trates on bringing the 128 and 
Amiga to market. 

The new 1572 dual disk drive 
combines two 1571 drives in a slim¬ 
line case designed to sit atop the 
Commodore 128. It has the same 
multimode capabilities as the 1571 
(Commodore 64, Commodore 128, 
and CP/M formats). Commodore 
says it should be available this sum¬ 
mer, but no price was announced. 

The new MPS 1000 is a multi- 
mode dot matrix printer. In draft 
mode, it prints at 100 characters per 
second (cps); in near-letter quality 
mode, it prints sharper characters at 
16 cps; and in graphics mode, it has 
a density of 50 to 240 dots per inch. 
It can also print in widths ranging 

patible with the Commodore 128, 
64, and many other personal com¬ 
puters. Like the 1572 disk drive, it's 
scheduled to be available this sum¬ 
mer, but no price was announced. 

Two products exhibited at the 
Winter CES were firmed up at this 
show. The Commodore 1670 direct- 


ts per 


icond, v 


sell for around $200 and 
dial, auto answer, auto mode selec¬ 
tion, and auto speed switching from 
300 to 1200 bps. It works with the 
128, 64, SX-64, Plus/4, and VIC- 
20. And the Commodore two-but¬ 
ton mouse controller first seen in 
January will sell for $49.95 and 
should be available immediately. It 
works with the 128, 64, and VIC. 

Commodore also showed four 
interesting computers for foreign 
markets, but apparently they won't 
be available in the U.S. in the near 
future. The Commodore 128D Inte¬ 
gral Personal Computer is a varia- 

keyboard from the system unit and 
includes a built-in disk drive. Com¬ 
modore says it will be available in 
Europe late this year. The PC10 and 
PC20 are IBM-compatible comput¬ 
ers recently introduced in Europe, 
The PC10 has 256K RAM and two 
360K floppy disk drives; the PC20 
has 512K RAM, one floppy drive, 
and a ten-megabyte hard disk. And 
finally, the Commodore 900 Busi¬ 
ness Computer is a multitasking, 
multiuser workstation that uses a 
















Get up to 30 new programs and games 
for less than 15 cents each— 
every month in COMPUTE! 


Every month, COMPUTE! readers enjoy up to 
30 brand-new, ready-to-run computer pro¬ 
grams, even arcade-quality games. 

And when you subscribe to COMPUTE!, 
you’ll get them all for less than 15 cents each! 

You’ll find programs to help you conserve 
time, energy and money. Programs like Cash 
Flow Manager, Retirement Planner, Coupon 
Filer, Dynamic Bookkeeping. 

You’ll enjoy games like Air Defense, 
Boggier, Slalom, and High Speed Mazer. 

Your children will find learning fast and 
fun with First Math, Guess That Animal, and 
Mystery Spell. 

Looking for a challenge? You can write 
your own games. Customize BASIC programs. 
Even make beautiful computer music and 
pictures. aH ^ COMpuTE , M ready to type 
in and run on your Atari, Apple, Commodore, 
PET/CBM, TI-99/4A, Radio Shack Color 
Computer, IBM PC or IBM PCjr. 

COMPUTE! P.O. Box 


What’s more, you get information-packed 
articles, product reviews, ideas and advice that 
add power and excitement to all your home 
computing. 

And when it’s time to shop for peripherals 
or hardware, check COMPUTE! first. Our 
product evaluations can save you money and 
costly mistakes. We’ll even help you decide 
what to buy: Dot-matrix or daisy-wheel printer? 
Tape storage or disk drive? What about 
modems? Memory expansion kits? What’s new 
in joysticks, paddles and track balls? 

Order now! Mail the postpaid card attached 
to this ad and start receiving every issue of 
COMPUTE!. 



914, Farmingdale, NY 11737 
















































en sorcery ruled, and trolls and minotaurs still walked this Earth 
i party of six intrepid adventurers set out to find the Nine Rings 
and use them to destroy the Dark Lord. This is your quest. 

This is your... ^ 


WRITE FOR A ’ 
FREE COLOR 
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Tantalizing 
Peek 
At The 
Amiga 


A t this writing (early June), 
Commodore is scheduled 
to unveil its long-awaited 
Amiga Lorraine computer at a press 
conference in New York in late July. 
Although the machine was sub¬ 
stantially ready in June, Commo¬ 
dore evidently kept it off the show 
floor at CES to avoid stealing atten¬ 
tion away from the Commodore 
128, which was due to begin ap¬ 
pearing on store shelves within 
weeks. Nevertheless, despite un¬ 
precedented secrecy and security, 
more and more details about the 
Amiga leaked out at CES press par¬ 
ties. Also, COMPUTE! arranged a 
peek at the Amiga through a help¬ 
ful source. We learned that even 
more capabilities have been added 
since our first look at the computer 
.a year ago at the June 1984 CES (see 
"Software Power! The Summer 
Consumer Electronics Show," Au¬ 
gust 1984). 

The Amiga's final configura¬ 
tion was still subject to change 


sor for the cer 
This is the same ‘16/32-bit chip 
found in the Apple Macintosh and 
Atari ST series. It can address up to 
16 megabytes of memory (1 mega¬ 
byte = 1024K). 

• 256K of RAM (Random Ac¬ 
cess Memory), expandable to at 
least 512K on the system unit and 
more externally. 

■ 192K of ROM (Read Only 
Memory) containing Intuition, a 
Macintosh-like operating system 


with pull-down menus, icons, hier¬ 
archical disk directories, multitask¬ 
ing, and mouse support. Unlike the 
Macintosh's operating system, 
however. Intuition can be manipu¬ 
lated with keyboard controls as 
well as the mouse. The keyboard, 
which is attached to the Amiga sys- 

keypad. 

• True multitasking. Thanks to 
the high-speed 68000 and a num¬ 
ber of dedicated chips for input/ 
output and other vital functions, 
the Amiga can run several pro¬ 
grams simultaneously with no ap- 
parer 


while 


lultaneously accessing 
anve. By opening screen windows 
of various sizes, you can watch all 
the programs running at once. This 
is an especially useful feature for 
business applications—you could 
simultaneously work with a word 
processor, terminal program, data¬ 
base manager, and spreadsheet 
without stopping one program to 
start another. 

• A built-in double-sided 3V2- 
inch disk drive that stores about 
800K per disk. These are the same 
hard-shell microfloppy disks used 
by the Macintosh and Atari ST se¬ 
ries. Up to three external drives can 
be added to the Amiga by daisy- 
chaining. 

• Custom chips for graphics 
and animation. Maximum screen 
resolution is 640 X 400 pixels 
(screen dots), with additional 
graphics modes of 640 X 200 and 
320 X 200. Eighty-column text is 
standard, but the display is adjust¬ 
able to narrower widths for greater 
readability on low-resolution 


• Composite video/mixer input 
that allows you to feed standard 
video signals into the Amiga, dis¬ 
play them on the screen, and then 
superimpose the Amiga's text and 
graphics. The external video source 
could be a video camera, videocas¬ 
sette recorder, videodisc player, TV 
receiver, or even another computer. 
The potential of this feature is excit¬ 
ing: games and educational pro¬ 
grams with superrealistic 
backgrounds, titles for home video- 

relatively low-cost peripheral 
called a frame grabber lets the 
Amiga digitize the incoming video 
signal so it can be manipulated with 
graphics utilities, stored on disk, 
and even dumped to a graphics 

• A palette of 4,096 colors, 
more than any other general- 
purpose personal computer on the 
market. Up to 32 of these colors can 
be displayed at once without spe¬ 
cial tricks. 

• Video outputs for TV sets, 
composite color and monochrome 
monitors, and high-resolution RGB 
color monitors. Reportedly, the 
RGB output is analog, like the Atari 
ST's, so it's not compatible with 
RGB monitors designed for the 
Commodore 128 and IBM PC com¬ 
puters. Analog RGB allows more 
color intensity levels than IBM-type 
RGB. 

• An expansion port that in¬ 
cludes every line on the system bus 
for almost unlimited expansion ca¬ 
pabilities. This could include co¬ 
processors, such as an 8088/8086 
board for IBM compatibility. Re¬ 
portedly, the Amiga will be an 
"open system." That is, to help in¬ 
dependent hardware and software 
designers access the full power of 
the computer, Commodore is said 
to be preparing extremely detailed 
documentation on all aspects of the 
Amiga for general release. One in¬ 
sider who has seen the preliminary 
documentation says it's so com¬ 
plete you could almost build the 
system from scratch using the infor¬ 
mation it contains. 

• Seven-level direct memory 
access (DMA) controller. Along 
with the Amiga's many dedicated 
chips, this lets the machine perform 
several tasks simultaneously with 
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COMPUTE! Books 

Are More Than Fun y f Games 

They're also challenging. Informative. Full of valuable applications 




Investment Management with Your P 

Richard C. Dorf, $14.95, ISBN 0-87455-005-X 
Covering the best available investment software for the IBM 
PC and Apple lines of computers, this valuable guide dis¬ 
cusses and evaluates the programs that can help you better 
manage your investments. This isn't a manual of investment 
strategies; instead Investment Management with Your Per¬ 
sonal Computer introduces all the software you'll find vital. 
Capsule reviews are given for programs ranging from elec¬ 
tronic spreadsheet aids and financial databases to portfolio 
managers and graphics creators. The most significant soft¬ 
ware is discussed in great detail and thoroughly evaluated. 


Mapping the Atari, Revised 

Ian Chadwick, $16.95, ISBN 0-87455-004-1 
This classic source book for users of the Atari 400 and 800 
has been updated to include the 600/800XL and the new XE 
series Atari computers. This is the perfect supplement to 
the owner's manuals, and will prove valuable to both the 
novice and the expert. As with most COMPUTE! books. Map¬ 
ping the Atari. Revised also contains useful appendices and 



MAPPING 
THE ATARI 






For the best in home and office applications, you need COMPUTE! books. 

Visit your local computer or book store for best-selling COMPUTE! books, or order directly from COMPUTE!. 
Call toll-free 800-334-0868 (in NC 919-275-9809) for more information. 


COMPUTE! Books are available in the U.K., Europe, Middle East, and 
Africa from Holt Saunders, Ltd., 1 St. Anne's Road, Eastbourne, East 
Sussex BN21 3UN, England. 


COMP^rPubliccftionsJnc.^ 
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The complete 1541 enhancement system .. 



The 1541 is the slowest disk drive on planet earth. 

Even simple operations seem to take forever. Quickloaders 
and Fastloaders that software-patch the operating system 
are vulnerable to being knocked out of memory, rendering them 
totally useless. Even Flashier products that require permanent 
modifications to the 64 and 1541 can’t compete with the blinding 
speed of STARDOS. 

STARDOS accelerates every (yes, we said every) function of the 1! 

Other fast loaders only load PRG files faster. STARDOS also speeds u K 
and DIRECT ACCESS files. Everything including FORMAT, VERIFY, SCRATCH, VALIDATE, 
INITIALIZE and COPY are much faster. In addition STARDOS adds a vast array 
of easy to use commands and utilities all at the touch of a key. 


A sampling of STARDOS features: 

• Accesses ALL types of files up to 1,000% faster! 

• Saves up to 300% faster than normal (with extended 

• DOES NOT CHANGE THE SPEED AT WHICH THE 
DRIVE MOTOR SPINS 

• Makes your 1541 MORE RELIABLE and LESS PRONE 
TO BREAK DOWN or OVERHEAT! 

• STARDOS is fully expandable for multiple fast 
disk drives 

• Easy (5 minute) plug in installation. User friendly 
manual 

• 100% compatible with software and serial bus 
peripherals 

• Adds years of life to your disks and drive in 

• Cures a number of bugs in the Commodore 64 and 1541 


■ Harness the full power of your disk drive with the 
built in DOS wedge 

1 Lock/unlock files and protect/unprotect disks from 
the keyboard 

' Powerful sector editor allows direct viewing of diskette 

• Upgrades computer and drive to the latest Commodore 
specifications 

• Instant access to the built in mini-wordprocessor 
for short notes and memos 

• Built in copier copies all file types (even relative) 
easily and effectively 

• Built in disk duplicator copies an entire diskettte 


• Quality hardware. Full 120 day repair or replace 
warranty 

• Satisfaction guaranteed or money back—no questions 


Personalize your C64! for a $10 (non-refundable) charge 
we will include a 21 character power-on message with 
your favorite screen, border and text colors. Example: 

| WIllKlEl-ISl |C|QklN0|D|0|ft|ER^n 




STORPOINT SOFTWARE 
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STARPOINT SOFTWARE proudly presents 
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[say Icepick], a revolutionary new concept in 
software de-protection for the Commodore 
64. ISEPIC is not a disk duplication system, 
but an extraordinary hardware/software 
combination that actually bypasses any disk 
protection scheme. ISEPIC captures and 
saves the protected program as it runs in the 
64’s memory, this “snapshot" becomes ac¬ 
cessible to tine user for complete inspection 
and alteration. From this image, ISEPIC can 
automatically create a compact, auto-booting, 
fast-loading file which is completely un¬ 
protected and self contained. 

☆ Copies ALL memory-resident software 

☆ ISEPIC’d programs load many times 
faster than originals 

☆ ISEPIC is invisible to software — cannot 


oting, super- 


Eliminates drive “knock” due to antique 
protection schemes — adds years of life 
to your drive 

Automatically "cracks” protected pro- 
is into single, ' ' “ 


grams in 
fast lo ' 


on a single 
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For Commodore owners, the latest 
collections from COMPUTE! Books 

COMPUTERS Commodore Collection, Volume 1 

Twenty-eight original programs for the VIC and 64 

Edited 

The Commodore Collection, an anthology of 28 previously 
unpublished programs for the VIC-20 and Commodore 64, 
continues the COMPUTE! tradition of practical programs in 
easy-to-use form. Includes exciting games, stimulating 
educational programs, valuable utilities, and useful applica¬ 
tions to make your Commodore computer an exciting part 
of every day. 

$12.95 ISBN 0-942386-55-8 


COMPUTEI’s Commodore Collection, Volume 2 

Programs for the VIC and 64 

Edited 

Exciting games, sophisticated applications, versatile educa¬ 
tional routines, and helpful programming aids for the VIC-20 
and Commodore 64 highlight this second volume in COM¬ 
PUTERS Commodore Collection series. Included are some of 
the best articles and programs from recent issues of COM¬ 
PUTE! and COMPUTEI's Gazette, as well as many programs 
published here for the first time. Designed for Commodore 
computer users of all levels, it's a book that every VIC or 64 
owner will want to have. 

$12.95 ISBN 0-942386-70-1 




coupon with your payment 
Greensboro, NC 27403. 

Please add $2.00 shipping and handling per copy ordered. 

□ Payment enclosed (check or money order) 

□ Charge: □ Visa □ MasterCard □ American Express 

Account No_Exp. Date- 

Signature- 

Name- 


_copies of COMPUTEI's 

Commodore Collection, 

Volume 1 @ $12.95 ea_ 

_copies of COMPUTEI's 

Commodore Collection, 
Volume 2 @ $12.95 ea— 
Shipping & handling, 

$2.00/book_ 

Total payment— 
















































Program Your Own EPROMS 
$99.50 l.y&'- l 

PLUGS INTO USER PORT. / 

NOTHING ELSE NEEDED. I 

EASY TO USE. VERSATILE. / U..Z } 1 
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More power for your dollar. * 



































Telecomputing Today 


Arlan R. Levitan 


















INSIGHT: Atari 


















IBM Personal Computing 


Donald B. Trivette 


New Life For Aging PCs 


checker, to work. In 41 seconds, 

had no errors; in regular PC mode, 
the job took 107 seconds. To speed 

new wares from the Summer Con¬ 
sumer Electronics Show. But most 
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of us can't afford to toss out the old 

One way to give new life to an 
aging PC is with a PCturbo board 
by Orchid Technology (47790 Wes- 
tinghouse Drive, Fremont, CA 

times faster. The" PCturbo^s” 
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RAM disk created in the regular PC 
memory. PCturbo polished off all 


2,049 words in 18 seconds (almost 

one of the PCs expansion slots, 
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an Intel 80186 microprocessor with 
up to 640K RAM. 

You don't lose your ojd PC in 
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most turns a three-year-old PC into 
a PC AT. 

won't do a'few things in PCturbo 
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Two new DOS-like commands— 
TURBO and GOPC—switch from 

The PCturbo board executes all 

l£l^gfz=t 

The spreadsheet is 28 columns 
170,000 opulent gbytes! When 
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way. For example, when a disk op¬ 
eration generates an input/output 
interrupt, the PCturbo's 80186 pro- 
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life left in the old PC. 
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WordPerfect 

For IBM 
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All of the spells can be cast repeatedly. 
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DISK WORLD! 
is pleased to announce the 
lowest-prices ever on brand 
name diskettes! 
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HOWTO 
TURN YOUR 
PERSONAL 
COMPUTER 
INTO YOUR 
PERSONAL 
BANKER. 


Here's how to make the 
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This feature-packed utility makes it a breeze 
to create your own short cartoons or anima¬ 
tion sequences on the computer screen. The 
original version is for the IBM PC with 
BASICA and color/graphics adapter, or En¬ 
hanced Model PCjr with Cartridge BASIC. 
We've added versions for the Atari 400/800, 
XL, and XE with at least 32K RAM for disk or 
24K RAM for tape; Commodore 64 and 128 (in 
64 mode); TI-99/4A with Extended BASIC; 
and Apple II-series computers with at least 
48K RAM. The Atari and 64 versions also 
require a joystick. 


Computer animation can be marvelous to behold 
but a drudge to produce. Whether you're working in 
BASIC or machine language, creating objects and 
manipulating them on the screen can mean fum¬ 
bling for hours with PEEKs, POKEs, bits, bytes, and 
other tedious details. 

"Animator" goes a long way toward automat¬ 
ing this process. It works much like a cartoonist's 
sketchpad, letting you draw a series of similar im¬ 
ages which are then displayed in rapid sequence to 
create the illusion of movement. Your finished car¬ 
toons can be saved on disk or tape and reloaded for 
viewing later. 






















What everyApple 11+ and He 
user should ask before 
buying the “Sider” 10 MB hard disk: 


When a company offers a superior qual¬ 
ity 10 megibyte Winchester hard disk 
for only $695, it’s bound to raise a few 
eyebrows... and a lot of questions. The 
fact is, you’re probably already wonder¬ 
ing “Can I really get a 10 megabyte hard 
disk that’s reliable for only $695?” The 
answer is: ABSOLUTELY.. .when you 
choose the Sider from First Class 
Peripherals. 

What’s so great about the Sider? 

For starters, the Sider lets you boot your 
Apple 11+ or lie directly off the hard 
disk-unlike some other Winchester 
subsystems. Rebooting is also trouble- 
free. And the disk is partitionable, 
allowing you to allocate space to four 
operating systems on the same disk. 

The Sider supports: Apple DOS 33; Pro 
DOS™; Apple Pascal; and CP/M® 

What’s more, a small “footprint” 
lets you incorporate the compact Sider into 
your existing computer set-up with ease. 

In addition, with the Sider, you not 
only pay far less for the subsystem, you also 
save money on installation. Because, unlike Approved and FCC Class B rated. 



“Onlym?” 


toughest in the industry, ensures that the 
Sider will operate reliably. One more assur- 
of the $695 Sider’s quality: it’s UL 


other 10 MB systems that require the 
purchase of expensive “extras,” the Sider 
is plug and play. Everything you need is 
provided, including cables, host adaptor, 
installation software and manual. 

What makes it so reliable? 

To start, the Sider is manufactured, and 
sold exclusively, by First Class Peripherals, 

backed by Xebec. The computer industry’s Q YeS ph 
leading manufacturer of disk controllers, 

Xebec has over a decade of experience 
serving customers like IBM, Toshiba, Texas 
Instruments and Hewlett Packard. It’s this 
kind of expertise that helps assure the 
Sider’s performance. 

Special design features further en¬ 
hance reliability. The Sider’s controller is 
the field-proven, industry standard Xebec 
S1410A. And Xebec’s 3200 drive tester, the 


But why is it only $695? 

You pay less for the Sider than for other 10 
MB hard disks simply because you’re pay¬ 
ing for the superior quality components 
inside the unit, not for a lot of retail over¬ 
head costs. Since First Class Peripherals 
sells direct, you avoid dealer and dis- 


What about a guarantee? 

Like many experienced Apple users, you 
may be reluctant to buy a hard disk 
priced at only $695 without first seeing 
for yourself how it performs. That’s why 
First Class Peripherals offers you a re¬ 
assuring, money-back guarantee that 
eliminates any risk on your part. Simply 
order the Sider and use it for 15 days. 
Then, if you’re not entirely satisfied, 
return it and receive a full refund-no 


one-year limited warranty. Plus, there’s 
a convenient, toll-free hotline you can 
call anytime you have a technical or 
service question, or need help. 

Don’t delay. 

Order the Sider now. 

To receive the Sider 10 megabyte Win¬ 
chester hard disk subsystem for only $695, 
simply order using the coupon below. For 
faster service, order by phone and charge 
to your VISA, MasterCard or American 
Express. (You ran also call us if you have 
any questions or technical concerns about 
the Sider. We’U see you get the help you 
need.) Call toll-free: 

1 800 538-1307 


der, including half-height 10 


$15 shipping and handling: 
asterCard □ American Express 


Telephone (area code) 




















PC/PCjr version of Animator, type 
in and save Program 1, then run it 
and follow the instructions below. 
If you have an Atari, 64, TI, or Apple, 
you should also read the following 
instructions as a general guide to us¬ 
ing Animator. Then refer to the typ¬ 
ing instructions and programming 
notes specific to your computer for 
additional details. 


Drawing An Image 

When you run Animator, it displays 
an editing screen with 20 numbered 
frames. You can draw as many as 
20 pictures, one in each frame, then 
flip rapidly through the frames to 
create animation. The frame num¬ 
ber displayed at the upper left of 
the screen shows which frame 
you're currently working on. Nor¬ 
mally, Animator begins the anima¬ 
tion with frame 1 and ends with 
frame 20. But you can start and end 
the animation wherever you like. 
For example, a short sequence 
might start with frame 1 and end 
with frame 3. To view only part of a 
long sequence, you might start at 
frame 12 and end at frame 18, and 

trolled by pressing the right and left 

The frame number also deter¬ 
mines which frame you'll be work¬ 
ing on when you go to the editing 
screen. Let's start with a simple ex¬ 
ample. Make sure the frame num¬ 
ber is set to 1, then press the 2 key 
to select the editing function and 
press Enter at the next prompt. 

T FREE CATALOG! "I 


Features Precision Tools and 
Equipment for Computers 



After a brief pause. Animator dis¬ 
plays a drawing grid with a blink¬ 
ing cursor. Edit mode has three 
main functions, selected by press¬ 
ing different keys. Press D to draw 
with the cursor, E to erase, and M to 
move the cursor without disturbing 
anything on the screen. 

Draw a simple shape on the 
grid to become familiar with these 
basic functions. As you'll see. Ani¬ 
mator displays the shape in its actu¬ 
al size to the left of the drawing 
grid. An inverse function lets you 
reverse everything on the grid— 
every dot becomes a blank, and 
vice versa (be patient—it takes Ani¬ 
mator about a minute to complete 
this process). 

Once the picture is finished, 
you can press S to save it and return 
to the main screen. Note that you 
must save a picture with S to put it in 
the frame. If you exit the edit mode 
by pressing Q, the new picture is 
lost and Animator uses whatever 
that frame previously contained. 
Try drawing a simple shape and 
saving it with S (since this is just for 
practice, any scribble will do). 
When you return to the main 
screen, Animator displays the pic- 

Frame By Frame 

Now you're ready to draw the next 
frame in the sequence. In most 
cases you'll want to make only 
slight changes from one frame to 
the next, to simulate smooth mo¬ 
tion. To save time. Animator lets 
you copy a picture from one frame 
to another. Let's demonstrate this 
by copying the picture from frame 1 
to frame 2. Set the picture number 
to 1 with the arrow keys, then press 
2 to edit. Animator displays a 
prompt, inviting you to enter a 
frame number. To edit the current 
picture number, you would just 
press Enter. However, by entering a 
different number you can copy the 
current picture into a different 
frame, then change that picture to 

cartoon. 

When you enter 2 at the 
prompt. Animator copies the pic¬ 
ture from frame 1 into the drawing 
grid. When the drawing grid ap¬ 
pears, make some change in the 
picture to distinguish it from frame 
1. Now press S to save the picture 


screen. Animator displays both pic¬ 
tures in their respective frames. 

After drawing a few frames, 
you're ready to bring them to life. 
The first step is to specify the start¬ 
ing and ending frame numbers. The 
starting number determines which 
frame begins the animation, and 
the ending number tells Animator 
where the series ends. 

Set the starting number first. 
Use the arrow keys to set the frame 
number to 1, then press the 3 key. 
Now use the arrow keys to make 
the frame number match the last 
frame that contains a picture, then 
press the 4 key. This sets the ending 
number. You must always set the 
starting and ending numbers before 
selecting animation (if you don't. 
Animator flips through all 20 
frames whether they contain pic¬ 
tures or not). Once these numbers 
are set, press the 1 key to view the 
sequence. Press the space bar to 
pause and Enter to stop it. 

By selecting different speed and 
pause values, you can move the ani¬ 
mated figure across the screen. The 
speed value can range from —15 to 
15. When it is 0, the figure is ani¬ 
mated in place; positive values 
move the figure from left to right, 
and negative values move it from 
right to left. The greater the value, 
the faster the figure moves. Press 
the 5 key to decrease the animation 
speed, and 6 to increase it. 

The pause value controls the 
time delay between each frame of 
the animation. A small pause value 
makes the pictures change very 
quickly, while larger values slow 
down the process. 

Macro Editing Features 

Animator provides a few macro 
(large-scale) editing features to help 
you work with longer cartoons. The 
insert function lets you insert a 
blank frame anywhere in the series. 
To use it, set the frame number to 
the number of the frame where you 
want to insert a blank, then press 
the I key. The designated picture 
(and all those following it) are 
bumped forward one frame. Note 
that the picture in frame 20 is al- 

The delete function lets you 
delete any frame in the series. 
Change the picture number to the 
frame you want to eliminate, then 
press D. All the higher numbered 














JB 88K Lowest Price In The USA! i52K 

atarI- Computer System Sale 

* Students « Word Processing • Home • Business 



| Rated "Best Buy" by Consumers Digest Buyers Guide, January 1985 1 


$449 


LOOK AT ALL YOU GET FOR ONLY 

SYSTEM Pm 

Atari 800XL 88K Computer 
Atari 1050 127K Disk Drive 
Atari 1027 Letter Quality 20 CPS Prin 
Atari Writer Word Processer 
Atari BASIC Tutorial Manual 


Other Accessories 


* ATARI 1 30XE 152K Con 


INDIVIDUAL 
LIST PRICE SALE PRICE 

$179.00 $ 109°° 

299.00 199 00 

299.00 199 00 

59.95 39” 

16.95 12” 

$852.90 $559.90 


69.95 

169.95 

159.00 


$ 449 * 



Best Prices ' Over 1000 Programs and 500 Accessories Available ' Best Service 
* One Day Express Mail * Programming Knowledge * Technical Support 


COMPUTER DIRECT 

We Love Our Customers 

22292 N. Pepper Rd., Barrington, III. 60010 

312/382-5050 to order 


































jSttk, Commodore 64 Accessories 

w : & SURER 

Summer Sizxler Safe 

Sale Positively Ends 9-10-85 Reg. Sale Summer 

s 349°°***« 

'' 0, ” **•” 

'§s§jgs^„ 

* 140 ” 
«49 w 
* 22 ” 

* 139 ” 
* 179 ” 

* 169 ” 
* 39 ” 
* 59 ” 
* 39 ” 
S I4” 



S!S«K»» 


3 S TKS" t i , 5 ® f ! ware 5129 ’ 5 S5,0 ° 


;s|sss=lii= 


312/382-5244 to c 


























r 080 

1900 

'"•pSSasSS 
920 iaSEHJIS 
'"SEi^SHS 



10 












i is 1 iiiiiiiiiiiiiiiiiiiii I 11 i 



mmimmiiiinimi 1 ! a lnr 


















































































yyyyyi«lfei 

yyyyyyy 

iiiiggg 


isftsirr 

«!»,»„ fft,, .SI, ff' r '' i 

































































































































































































I 55 I 55 




























jjI ij.i. ij. s X U. UJ. i.ij.i. i. I. U.U. iJ.i„§. IJ. s. 1. a. 1JJJ i. IJJ 















nex? INT . . * 

n * °Vt f ™ 

C2 1430 GET 5 = C £5E U ^0. GOTO 

S ““ ?'£l\ ^‘Sc^.-H 

™ 990 F 1 ; =“ i —= retur 

,e "Fir^s? 4 ^?? ms 8 

R"S! GOSUB 1160: IF C - 

-IP-- 

,D 1010 iS°!i^MSL = 

217 THEN MQ = 1: RETURN 

“ 1:70 ? 8 ^i 0 iS D £V 

77102 %r!: 0 D To I 2ro 0 - T i27 3 i 

E 2;r™EN U 1470 40: IF 8 ‘ 

“ "■ iF c ■ <xc > 01 ■ goto 

’ eii30 S + SL:^ <20the 

” 14B0 sSb S 5?0 700! 80SUB “ 0: 80 

47 760 x ^ xc + ixc < 201 s gdto 

“ ii40 ! p ?^if-c^ L 32^r: fl 

« 1520 aVab!qF E ITaR = 0. ax 

“ 770 790 = VC - <YC 7 0>: G ° TD 
" 7B0 V 7 C ,0 YC + <YC < 23> ’ G0T ° 

FI lls/gQSUB 6&0^RETURN 


" 790 ^c IN -Vi^,:^Y N r 2 , 

" 1170 ?2B THEN ISF" IFC< 

""“ !r " “ 

rn’nH^L' DF G ° 

,F 1180 S£ JKS!« ™JSt 

E3 1550 FDR I = 0 TO AP * 5: NEX 


! iZ€:¥F THEN PRINT " v 

T :AR * AR + AS: IF AR > 

IA Hi a DCTIIDM PRII ' IT ,,J 

74 ““aTST HTAB 

“ ^vLvIs 0 £¥. R/ >!v 


,E i22 vss lisS rr " 


s “?yiFEsvE\§ 

' E230 0 F °pR I N^A*: Stt 32780; 2 

|i Jt?0 If PEEK 7 («15™ E < l2B 0 TH 

500? NEx/ T ° 20! GDSUB 

EN 1610 

!!g60 5S^:;, t ^ g 

74 <f 5 ™g 0! 

4e i640 2f £o¥! then gosub 16 

'■ 870 f JtE 9° S pRINT 0 "a"™RE 

F6 IZBa'Id™"™ 84 "’ 1 -* 588 " 

I" 1660 AS : AS RE IaS N < 15): RET 


rn T po E8 ca™lob" CEL ’ RETU 

K ,670 e?u 8 rn BS ‘ <fiS 7 ' 15> ' " 

a ™Efh: p e ^% D a v 12 

4, 900 

•“-pSris.-.ar 

“ ^ i * Zn 

^iv^r 

CE 1300 «iOT , » l -«™!oi” I SU 

TE,REVERT 

■“IjJSaS: 


- 910 ?■ se xr 2 " ifc< 

II 1720 8 DA?A E ED?T FRAME,INSERT F 

,,920 EBi?i^ c YH ! c 
£1930 0 or c 7 7 then re 




■ ‘’^saes^ssB”-” 



Program 7: Tl Animator 

" 990 £,s. 7 - 3 pir,s- P0 + 1 

“ 1360 r.f.iSsiSi” <Nt> 

Version by Patrick Parrish, 


“ 1370 p g N LEN L ^:;< jfrig 0! 

SSsH 5 

ssKir-'S-"- 1 * - 

„ 

“ !«I H S!^3rLr T HArvo 


44 980 ^.vV.V^ipTSI^P 

;; ? 




















DISPLAY AT(4,1)s"7-SAVE 
B-QUIT" :: DISPLAY AT 




I)?)*?' 





l kl 



















We wrote the book on the ATARI-ST 


First there was the fabulously successful VIC-20. Then came the record- 
breaking Commodore-64. 

Now Jack Tramiel has launched his third home computer, the ATARI ST. 
The ST promises to shatter all exciting price-performance barriers and 
become a leader in the home-computer market. 

This book, PRESENTING THE ATARI STgives you an in-depth look at this 

the Price ” Some of the topics include' • History of Atari • Overview 
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Trusted Software and 

LANGUAGE SOFTWARE 

B FOR COMMODORE COMPUTER; 

ADA TRAINING COURSE 

ra 
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REFERENCE HOOKS M 

Teaches you the language of the future. 

llTrainingj 



Includes: editor; syntax checker, 
compiler; assembler; disassembler, 
handbook. $59.95 

ASSEMBLER/MONITOR-64 

Macro assembler and extended monitor. 
Supports all standard functions plus 
floating point constants Monitor 
supports bank switching, quick trace, 
single step, more. $39.95. 

GJ 

Assembler] 

a 

- 

ANATOMY OF C-64 Insider s guide u> TRICKS & TIPS .FOR C-64^ Col- 

BASIC COMPILER 64 

Compiles complete BASIC language 
into cither fast 6510 machine language 
and/or compact speedcode. Supports 
overlays and many extended BASIC 

Comp i 1 er J 
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ANATOMY ^OF 1541 DRIVE ^Best 154MREPAIR ^MAINTENANCE 

MACHINE LANGUAGE CM Irani ADVANCED MACHINE LANGUAGE 

C LANGUAGE COMPILER 

standard, but without bit fields. Includes 
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monUor.timuIator. 1 ' ' 200pp SI4.‘»5 exiVr.dl-d ii ash;.' more* 1 ' VlOpp^i/S 

GRAPHICS BOOK C-64 - best ref PRINTER BOOK C-64/VIC-20 

powerful editor (41K source file); com¬ 
piler (6510 code), library (supports many 
functions) and linker. NEW! $79.95 

| « 1 
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FORTH-64 LANGUAGE 

Based on Forth 79 (+ parts of ’83). 
Supports hires graphics and sound 
synthesizer. Full screen editor, 
programming tools, assembler, samples, 
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PRODUCTIVITY TOOLS ^ 

MASTER-64 

MASTER 1 

r 

CHARTPAK-64 

MAKE V<»l R OWN CHAR IN... J ^chSvslch 

serious applications. Indexed file sys¬ 
tem, full screen & printer management, 
programmer's aid, multiprecision math, 
royalty-free runtime, more. $39.95 
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PASCAL-64 

Full Pascal supports graphics, sprites, 
file management, more. Supports 

agement, machine language. Compiles 
to fast 6510 machine code. $39.95 
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CHARTPLOT-64 unsurpassed ^ ° ™ as “t S a. ^ 

POWER PLAN-64 

spreadslicel to. bo.h you, business and personal » 

needs. All menu s, S ,.:e , Vails e,-v ise.l - . 

VIDEO BASIC-64 

Add 50+ graphic, sound and utility 
commands to your programs with this 
super development package. Free 
distribution of RUNTIME version - no 

Video Basic] 
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XREF-64 Basic cross-reference M 
Indispensible tool for BASIC pro- ft 
grammer. Cross-references all refer- 1 
ences to variables, constants and line 1 
numbers. Sorts them into alphabetical 1 
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FROM ABACUS SOFTWARE 
...A NAME YOU CAN COUNT ON 
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XPER - Software that Learns 
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Atari Color Mixing 

tort E. Wiegers 










































Mousor: 

Escape Mode Cursor 
For The Apple lie 

J. Blake Lambert, Assistant Editor ■ 

Tim Victor, Editorial Programmer 


ceives a backspace character, it 

one. This removes the last 1 characte^r 
in the buffer, so all you need to do is 
continue typing. 

If you don't notice your mis¬ 
take until you've typed in several 
more characters, you can use the 
left- and right-arrow keys to make 
the correction. Press the backspace 
key until the cursor is on the letter 
you want to change. Type the cor- 

arrow key (also called retype) until 
the cursor returns to the end of the 


This short, fast utility makes it simple 
to use your Apple lie mouse controller 
for editing in BASIC or the machine 
language monitor in escape mode: 


Despite all the improvements Ap¬ 
ple incorporated into the lie, the 
screen editing features when using 
BASIC or the machine language 
monitor are not much better than 
those available on the lie. Without 
an editing support package, it is 
difficult to copy and correct pro¬ 
gram lines. And there is no way to 
use the mouse controller to make 
editing easier. 

In BASIC, usually you end up 
making corrections by just typing 

This wastes time and effort. The 
alternative is to use what is called 
escape mode editing. 

“Mousor" makes using escape 
mode easy. By rolling the mouse 
over an area of the desk smaller 
than a 3 X 5-inch index card, you 
can cursor (mousor) anywhere on 


How To Use Mousor 

To start mousing around with Mou¬ 
sor, type in and save the program 
below. It's a BASIC loader which 

guage routine in memory. (Note: 
Save the BASIC loader on disk 
before running it for the first time.) 
When you run Mousor, it automati¬ 
cally checks to see if you're using 
DOS 3.3 or ProDOS and then ad¬ 
justs itself accordingly. When the 
BASIC prompt reappears, you'll 
have a mouse-driven escape mode 

cape mode editing, see the instruc- 


The mouse is trained to work 
like this: 

1. Click the mouse button to acti¬ 
vate escape mode. 

2. While holding the button down, 
roll the mouse across the desk to 
move the escape mode cursor. 

3. Release the mouse button to exit 
escape mode. 

Mousor locks out keypresses 
while it is in escape mode, so if you 
want to use the escape editing func¬ 
tions (like ESC-E to erase the end of 
a line), press the ESC key. 

Getting A Line Of BASIC 

When you type a line of BASIC on 
the Apple lie, a routine called 
GETLN puts the characters into a 
special area of memory called the 
input buffer. The first character on 
the line is stored at the start of the 
input buffer, and subsequent char¬ 
acters are added to the end of the 
buffer. This continues until you 
press the RETURN key to enter the 
line (with a few important excep¬ 
tions). The computer clears the rest 
of the current screen line and stores 
the carriage return character into 
the input buffer to mark the end of 

When you make a mistake 
while entering the line, like typing 
the wrong character, it's easy to fix. 
For example, if you are entering a 
line such as 10 PRINT "HELLP" 
and notice you pressed P instead of 
O, you can press the left-arrow key 
(also called backspace) to back up 
and change the letter. Instead of 
storing the backspace in the buffer 
like other keypresses, GETLN 
treats it differently. 

GETLN keeps track of the 
length of the input buffer by point¬ 
ing to the end. When GETLN re¬ 


Each time you press the retype 
key, the character currently under 
the cursor is added to the input 
buffer and the cursor is moved to 
the right. In effect, you have re¬ 
moved several characters from the 
buffer, changed the character you 
wanted to correct, and retrieved the 
rest of the characters one by one 
from the screen. 


Now For The Tricky Stuff 

Unfortunately, you can't always 
catch your typing errors before you 
press RETURN. Often, you don't 
even know there's a problem in a 

Since the retype key allows you to 
pick up characters from the screen 

would be handy if you could copy 
most of the bad line and type only 
the characters you want to change. 
This requires a way to move the 
cursor around the screen without 
affecting the input buffer. 

Pressing the ESC key puts the 
lie into escape mode. In this mode, 
the arrow keys move the cursor but 
don't change the input buffer. The 
lie indicates escape mode by dis¬ 
playing a different cursor—an in¬ 
verse plus sign. To leave escape 

Suppose you want to edit the 


If the line is not on the screen, 
you'll need to LIST 100. Press ESC 

cursor up to the 1. At this point, the 
input buffer is empty. Press ESC 
again and use the retype key to 

ters all but the last three characters 
into the input buffer. Now type the 







Commodore 64 Headliner 

Create attention-getting headlines 
and titles with this oversized alphabet 

kuuci i r. lui i luiuot; 

acters, the program prints the al- 

£sSi,*£sSpi 

bet is available, too. The only thing 

them S 'as S iarge chamrters. 

Headliner is easy to incorporate in 

After defining the new charac¬ 
ters, Headliner prints the expanded 

doesn't permit much variety. You 

SSr?nfcS= 

Finally, the statement GOSUB 500 
calls the subroutine that puts the 

print in reverse video, but the let- 

be renumbered, of course) to create 
the new character set. The program 

inxTifh 6 “not Tspace character! 
its pattern is POKEd into screen 


Use POKE 53272,21 to switch back 

The variable SL sets the posi- 

screen. The 64's screen is divided 
into 25 rows and 40 columns, giv¬ 
ing a total of 1,000 different loca- 






































Using The Commodore 
USR Function 

Keith R. Bergerstock 


The USR function provides a conven¬ 
ient way for BASIC programs to call 
machine language subroutines—and 
it's more versatile than the SYS state¬ 
ment. Although this article is oriented 
toward the Commodore 64, the gener¬ 
al principles apply to all Commodore 
computers. A demonstration program 
shows how to add five new functions 
to Commodore 64 BASIC. 


It's often overlooked, but the USR 
function is a powerful and conven¬ 
ient tool for accessing machine lan¬ 
guage (ML) routines from BASIC. 
In its simplest form, USR works just 
like the more familiar SYS com¬ 
mand. SYS makes the computer 
halt BASIC program execution and 
jump to an ML routine at a specified 
address. When the ML routine is 
done, BASIC resumes what it was 
doing. SYS lets you jump anywhere 
in the computer's memory, to a sys¬ 
tem routine stored in Read Only 
Memory (ROM) or a user-written 
ML program stored in free memory. 

To see an example on the 
Commodore 64, move the cursor to 
a blank line somewhere near the 
middle of the screen, type SYS 
59626, and press RETURN. SYS 
59626 jumps to the computer's 
ROM scrolling routine: The screen 
scrolls up and the blinking cursor 

Although USR requires a little 
preparation, it's much easier to use 
after the preparation is done. Let's 
call the same scrolling routine with 
USR. Type the following line in 
direct mode (without a line num¬ 
ber) and press RETURN. 

A=USR{0) 234 POKE 786 ' 232 ' 

The screen scrolls upward, just 
as it did when you typed SYS 


59626. The POKEs set up the rou¬ 
tine's address for USR. This method 
looks cumbersome, but the POKEs 
are needed only once. Afterward 
you can call the scrolling routine 
whenever you like, just by entering 
A=USR(0). Program 1 below con¬ 
tains a formula that automatically 
performs the correct POKEs to pre¬ 
pare any address for USR. 

Like PEEK and other BASIC 
functions, USR must be followed 
by a value in parentheses. How¬ 
ever, in the simplest case (when 
you just want to jump to an ML 
routine), the value and the preced- 

vant: You get the same result with 
A=USR(XYZ) or GG=USR(123456 
78). You can even use PRINT 
USR(X), though that usually prints 
something on the screen. 

Parameter Passing 

The real value of USR lies in its 
ability to pass parameters (values) 
back and forth between BASIC and 
machine language. To see how this 
works, type in and save Programs 1 
and 2 below. Then run Program 1; 
it puts a short, multipurpose ML 
program in memory and sets up the 
USR address vector (a pair of memo¬ 
ry locations that point to the ML 
routine). 

The variable SA in line 10 de¬ 
fines the starting address of the ML 
routine. This ML program is re¬ 
locatable, so you can put it else¬ 
where if you like. For instance, to 
put the routine at 49152, change 
line 10 so that SA=49152 and re¬ 
run Program 1. 

The rest of line 10 converts the 
address into low byte/high byte for¬ 
mat for the USR vector. Since 255 is 
the largest number any single 


computer must use two adjacent 
locations to store addresses like 
59626. Program 1 stores the high 
byte of the address in the variable 
HI% and the low byte in LO. 

Line 20 POKEs LO and HI% 
into vector locations 785 and 786. 
You must always put the target ad¬ 
dress in these locations before using 
USR. The rest of Program 1 POKEs 
the ML into the computer's memo¬ 
ry. To use this technique in your 
own programs, just duplicate the 
method shown in Program 1. 

If you get an 7ILLEGAL 
QUANTITY error message when 
experimenting with USR, it proba¬ 
bly means that you forgot to put a 
vector address in 785-786. When 
you turn the computer on, the vec¬ 
tor in 785-786 points to 45640, the 
BASIC routine that prints that 

USR works virtually the same 
on all Commodore computers; the 
only difference is the location of the 
USR vector. You'll find it at loca¬ 
tions 1-2 on the VIC-20 and 
812-813 on the Commodore 
Plus/4 and 16. The other vectors 
mentioned below also are located 
in different places on various 


Using USR 

Program 1 provides five handy 
functions which you select by in¬ 
serting a number from 0-4 in the 
parentheses after USR. For an illus¬ 
tration, plug a joystick in port 2, 
then load and run Program 2 after 
running Program 1 to install the 
ML. As you move the joystick, the 
program prints the joystick direc- 

gram, press the fire button. 

Line 50 of Program 2 does the 
important work. The statement 




























































































Advanced 1541 Disk Commands 

Dave Straub 


If you want to go beyond the basics of 
Commodore disk programming, you’ll 
need to learn direct access disk com¬ 
mands. These powerful commands 
allow you to read and write individ¬ 
ual blocks on a disk. However, since 
improper use can irretrievably scram¬ 
ble a disk, they are recommended for 
intermediate and advanced program¬ 
mers only. You should experiment 
with them on a scratch disk before 
attempting to manipulate any impor¬ 
tant files. The techniques work on any 
Commodore computer with a 1541 
disk drive. 


The 1541 disk drive is a complex 
device, often called an intelligent 
peripheral because it contains its 
own microprocessor and operating 
system. With most computers (such 
as Apple, Atari, and IBM), the Disk 
Operating System (DOS) is a pro¬ 
gram you must load into the com¬ 
puter before using the disk drive. 
Commodore's DOS, on the other 
hand, is permanently stored in 
Read Only Memory (ROM) inside 
the drive itself. 

The Commodore system has 
some real advantages: DOS does 
not take up any of the computer's 
memory, and it's available the in¬ 
stant you turn on the drive. It also 
makes the 1541 drive independent¬ 
ly programmable. By sending direct 
access commands to the drive, you 


disk that stores 256 bytes of data. 
As shown in your 1541 User's Man¬ 
ual, each disk is divided into 35 
separate tracks, with each track sub¬ 
divided into anywhere from 17 to 
21 individual blocks or sectors. This 
yields a total of 683 blocks, each 
with its own track and block num¬ 
ber. For example, the first part of 
the disk directory is stored in track 
18, block 1. 

The Command Channel 

disk programs is to open the com¬ 
mand channel to the drive. This is a 
special channel used to send in¬ 
structions to the drive and check for 
errors. Open it with a line similar to 
this: 


This opens communications on 
channel number 3 to device num¬ 
ber 8 (the drive) with a secondary 
address of 15. The channel (some¬ 
times called a logical file) number 
can be anything from 1-15. Once a 
channel is open, GET#, INPUT#, 
and PRINT# statements are used 
with the channel number to send or 
retrieve information on that chan¬ 
nel. The number following the # 
character in these statements must 
match the channel number used in 
the OPEN statement. For example, 
if the channel is opened with OPEN 
3,8,15, then PRINT#3,"I0" sends 


disk, read or write to the drive's 
internal memory, and even run 
your own ML programs in the 
drive. 

In this article we'll cover three 
commands used to manipulate in¬ 
dividual disk blocks. A block, also 
called a sector, is a small area on the 


drive on the command channel. 

The device number specifies 
which drive is being accessed. The 
device number of the 1541 drive is 
always 8 unless you change it 
through software or by modifying 

A secondary address of 15 has a 


special meaning: It activates the 
command channel regardless of 
what channel number is used. For 
example, OPEN 1,8,15 or OPEN 
15,8,15 both activate the command 
channel, using channel numbers 1 
and 15, respectively. 

In this article the command 
channel is used only to send direct 
access commands to the drive. 
However, the command channel 

of relaying drive error messages to 
the computer, as explained in your 
1541 User's Manual. 


Buffer Channels 

The command channel's abilities 
vital but limited: It can only 
imit commands and error mes¬ 
sages. To transfer data (information 
stored on the disk), you must open 
a second channel. When this ir 
done, the drive sets aside a 256 
byte buffer area within its interna 
memory. It's no coincidence that 
the buffer is exactly the right si 
for storing a block of disk dal 
Since all data moves through the 
drive's buffers, this type of channel 
'ten called a buffer channel, al¬ 
though data channel might be a 
more descriptive term. To open a 
buffer channel, use as a file- 
e in an OPEN command: 


This statement tells the 1541 to 
open buffer channel 2 to device 
number 8 with a secondary address 
of 2, and the special filename "#" 
reserves a buffer in the drive. The 
secondary address can be any num¬ 
ber from 2-14. 

Now that the channel is open, 
you can find out which buffer the 
1541 has reserved. Use GET# to 






retrieve the first character available 
from that channel: 

10 OPEN 2,8,2,"#”:GET#2,X$ 

20 PRINT "BUFFER"ASC(X$+CHR$ 



This program opens a data 

of the buffer reserved for that chan¬ 
nel. The 1541 has five 256-byte 
buffers located at these addresses: 
Buffer 0 S0300-03FF (786-1023) 

Buffer 1 80400-04FF (1024-1279) 

Buffer 2 J0500-05FF (1280-1535) 

Buffer 3 J0600-06FF (1536-1791) 

Buffer 4 $0700-07FF (1792-2047) 

In most cases you needn't worry 
about which buffer is reserved for 
your data. The 1541 manages the 
buffers by itself and always re- 

available. However, by adding a 
number after the # character, you 
can force the drive to reserve a spe¬ 
cific buffer. For instance, the state¬ 
ment OPEN 2,8,2,"#1" makes the 
drive set aside buffer number 1 for 
channel number 2. 

To avoid needless errors, don't 
specify a buffer unless you really 
need to do so. The buffers are also 
the 1541's main data area, and at 
any given time one or more of them 
may already be in use. For instance, 
buffer 4 stores the Block Availa¬ 
bility Map (BAM) of the current 
disk and is almost never available. 
The 1541 generates a NO CHAN¬ 
NEL error message when you try to 
use a buffer that's already reserved 
or try to access a channel that 
wasn't properly opened. 

Block-Read 

The Block-Read command does ex¬ 
actly what the name implies, read¬ 
ing a block of information from the 
disk and storing it in a data buffer in 
the drive. Once the block has been 
read, you can transfer all or part of 
it to the computer's memory with 
GET# or INPUT# statements. 

Block-Read has two alternate 

what your 1542 User's Guide says, 
don't use the B-R form of Block- 
Read. Use the alternate form (Ul) 
instead. U1 always reads an entire 
block in correct order, beginning 
with the first byte of the block and 
ending with the last. To see how U1 
works, type in and save Program 1 


below. Program 1 works as listed 
on the Commodore 64 and the 128 
in 64 mode. For the unexpanded 
VIC, change line 0 to: 



For the Commodore 16 or Plus/4, 
ignore the :rem numbers at the end 
of each line (they are for the 
VIC/64 "Automatic Proofreader" 
program) and change line 0 to: 

Before running Program 1, put 
an unimportant disk in the drive. Di¬ 
rect access commands are very 
powerful; even a slight typing error 
in these programs can garble an 
entire disk, destroying all of its 
data. Until you have gained some 
experience with these commands, 
it's best to practice on a disk that 
doesn't contain important programs 

When you run Program 1, it 
displays the 256 bytes stored in 
track 18, block 0 of your disk. 

contains the disk name and ID. Line 
10 of the program opens the com¬ 
mand channel (to send commands 
to the drive) and line 20 opens the 

buffer. Line 30 contains the Block- 
Read command (Ul). Note that line 
30 uses PRINT#3 to send the Ul 
command. Block-Read is an in¬ 
instructions it must be sent via the 
command channel (in this case 
channel 3). 

The actual command is en¬ 
closed in quotation marks. First 
comes the command itself, fol¬ 
lowed by several parameters sepa¬ 
rated by spaces. The first number 
after Ul is 2, telling the drive to 



0. (This is a holdover from the old 
Commodore PET dual drives that 
are numbered 0 and 1. The 1541 
drive is always drive 0, even when 
two 1541s with different device 
numbers are daisy-chained togeth¬ 
er.) The last two parameters inside 

numbers of the block you wish to 


to read block 0 of track 18 from the 
disk. 

In line 50 of Program 1, GET#2 
retrieves data from the buffer chan¬ 
nel. (Since GET# reads incoming 
zero bytes as null characters— 
which would crash the ASC func¬ 
tion with an error message—it's al¬ 
ways necessary to concatenate X$ 
with CHR$(0).) Line 70 ends the 
program by closing both channels. 
Since channel 2 was the last chan¬ 
nel opened, it is the first one closed. 
Always end a program of this type 
by closing every channel you 
opened. 


only part of the block. For exan 
you might want one program n 
from a directory block. The Buffer- 

Pointer command (abbreviated- 

is designed for just such occasi 
It points the drive to a designated 
byte within the data buffer, allow¬ 
ing you to read only the bytes you 


t. The j 


ocedun 


the buffer with 
Ul, set the pointer with B-P, then 
retrieve the desired bytes with 
GET#. 

Type in and save Program 2, 
then run it. The program first reads 
the block from track 18, block II ' 
a buffer. Then B-P sets the bu 
pointer to byte 5. Like other direct 
access commands, B-P is also en¬ 
closed in quotes. The second pa¬ 
rameter in the command is 2, telling 
the drive to use buffer channel 2. 
After 2 comes 5, the number of the 
byte you want to point at. The re¬ 
mainder of the program simply 
prints the name of the first program 
stored on the disk. 

Block-Write 

The Block-Write command is tl 
opposite of Block-Read, letting you 

to any block on the disk. Block- 
good and bad. Skip the B-W ct 


To see Block-Write at w 
: load Program 2, then add 
s listed below as Program 3. 
:e that line 80 of Program 3 re- 
res line 80 of Program 2, and be 
: to save a copy of this program 







IBM Filecopy 


John Klein and Jeff Klein 


keeping. It wt 
PCjr, or compt 


ind easy way to backup 
your disks for safe- 
s on any IBM PC, 
mtible with at least 64K 
floppy disk 




number one when you 
? Always make back- 
important files. 


But desi 


e of tf 


powerful disk operating systems in 
personal computing, that rule isn't 
always easy to follow on the IBM. 
DOS's DISKCOPY utility indis¬ 
criminately copies the entire disk, 
while the COPY command backs 
up only individual files. Neither al¬ 
lows you to copy groups of specific 
files from disk to disk or directory to 
directory very easily. Even if you 


have two drives, it's time-consuming 
to combine files from several disks 
onto a single backup disk, or to 
backup a group of updated files. As 
a result, many of us don't make 
backups as often as we should. 

"IBM Filecopy" offers a solu¬ 
tion to this problem. It's a utility 
program that works on any IBM 
PC, PCjr, or true compatible with 
one or two disk drives. Filecopy lets 
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is a 99 cent 

Double Sided, Double Density Diskette 
with a LIFETIME WARRANTY! 


And DISK WORLD! has it. 
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